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USE AS FLAMEPROOFING AGENTS 




(71) We.QBA-QeiGY AG» a Swiss Body 
Corporate of Basle, Switzerland, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
5 larly described in and by the following 
statement:— 

The present invention provides bromine 
compounds of the general formula 

10 (1) Y-(CH2)-(CHBr)-(CHa)-C00-(Xi- 

m— 1 r n— 1 

00C)-(CH J )-(CHBr)-(CHa }-Y 
t-1 p-1 s q-1 

15 

' containing up to 14 bromine atoms, in which 
Xi denotes alkylene or alkenylene with 2 to 6 
carbon atoms which are optionally substituted 
by bromine or hydroxy!, each of Y and Y' inde- 

20 pendently denotes hydroxyl or hydrogen, each 
of rri, «, p and q independently denote an 
integer from 1 to 13, at least two of the indices 
m, n, p and q being at least 2, each of r and s 
independently denotes an integer from 1 to 7, 

25 t denotes 1 or 2, with the proviso that the sum 
of m + « + r is an integer from 4 to 20, the sum 
of p ^ 5 + (7 is an integer from 4 to 20 and the 
sum ofm+/f+p+^7+r + ^isan integer from 
13 to 40. preferably 1 3 to 24, 

30 The bromine compounds according to the 
invention are aliphatic brominated monoesters, 
if t in formula (1) is 1, and aliphatic 
brominated diesters, if t in formula (1) is 2. 
If t in formula (1) is 1 , -(CH^ )-(CHBr>- 

35 m— 1 r 

(CH,) - 
n-1 

(referred to hereinafter as X') is derived from 
an aliphatic, saturated or ethylenically unsatur- 
40 ated monocarboxylic or cj— hydroxymonocar- 



boxylic add. whilst -(CHj) -(CHBr)- 

p— 1 s 

(CHa) - 
q-1 

(referred to hereinafter as X") is derived from 

an aliphatic, saturated or ethylenically unsatu- 45 

rated monoalcohol or a, a;— diol. 

If t in formula (1) is 2, X' and X" are derived 
from an aliphatic, saturated or ethylenically 
unsaturated monocarboxylic or to— hydroxy- 
monocarboxylic acid, whilst X| is derived from 50 
anidiphatic, saturated or ethylenically unsatu- 
rated diol or polyol. 

The groups Xt , X' and X" in formula (1) 
may be identical to or different from one 
another. 55 

The bromine compounds of the formula* 
(1) contain 2 to 14 bromine atoms. Compounds 
of the formula (1^ which have 2 bromine atoms 
contain X' and X radicals which are each sub- 
stituted by 1 bromine atom and compounds of 60 
the formula (1) which have 14 bromine atoms 
contain X' and X" radicals which are each sub- 
stituted by 1 to 7 bromine atoms and, where 
appropriate, a X| radical which is substituted 
by 2 to 12 bromine atoms. v 65 

When t = 2, the X' and X" radicals may suit- 
ably be derived, inter aiia, from the following 
acids in brominated form: acetic acid, propio- 
nic acid, valeric acid, oenanthic acid, caprylic 
acid, pelargonic acid, capric acid, lauric acid, 70 
myristic acid or palrnitic acid and, above all, 
from stearic acid and, in particular, butyric 
acid or caproic acid. Examples of a brominated 
aliphatic monocarboxylic add which may be 
mentioned are 10, 1 1 -dibromoundecanoic acid 75 
and, in particular, 2, 3,4, 5-tetrabromocar- 
proic add. 

Furthermore, the X' and X" radicals may 
suitably be derived, inter alia^ from the follow- 
ing adds brominated at their double bonds: 80 




acryUc acid, vinylacetic acid, caproleic acid 

iiH°i"H •I"'*' ^y^toleic add. 5hy«toS' 
acid and claeostearic acid and. above aU from 
CTotomc acid.-^oleic acid, elaidic acid anK 

fom y ^°^™Pionic acid in brominated . 

When t = 1 , the X" radicals may suitably be 
denved wfera/w. from the foUowing alcohok 

So?''"*""'; heptanol.. n-ocJS 

^ tSic7.?"7^ ^l''^ '^'y^ alcohouid. 

^Jh^i ^ I' ^^'J™ P™Py' '^'^ohol. undecyl 

' ^ ^■<''''romoundecyl alcohol 9 10- 
d^bromostearyl alcohol and, in paxtYcuL ?3- 
dibromopropyl alcohol. P^'^uiar. .j. 3- 

1 . 6^iol and. aboTO arbSie'i ^!?/a/''''^"?- 

S^? orprooL; n^^*"'' "«°Pentyl-gIycol. dime- 
Sdini 1^5 l" P'n^'^one. hexane-1. 6- and -2 
i^d ; n butane-I. 4idiol ' 

40 ?^^"^"J^r* "''^y'^"" gJycol- They 

fl?°" 

1 2^iol onH ° ®'''™P^. 3. 4-dibromobutane- 

aiie 1 ?4lfof n r h-^'/^!'*'"'"' 2' 3-dibromobut. 
4^1liol ''«-(bromomethyl>propane.l. 

denVeJ''S''/ *'''r^' "'"'^^ "'^y ''"it^bly be 

2 o'^' 2-butene-l, 4Kiiol 
tioS / 4-diol ma; be men- 

i^Zt^te^H^'^'^P^' an ethylenfcaUy 
unsaturated, brommated diol. ' 

denVed ?«rS' r ' I'dicals may suitably be 

or dfcs?e^ of "^'P'^"'' nionoesters 

55 for^lula '"^""'^O" of the 



(3) H-(CH,)-<CHBr>-<M,)u-COO-(x,- 

0PQ-<CH,V<CHB;i^i7^H 
t-1 p _i . 3' 



70 



^^"f« Xi denotes alkylene with 2 to 4 
W t*^?* « <itioaaUy^bsSuted 

frn™ ^ ? ""dependently denotes m Ste«r 

f ' ^ 20, the sum of p + V + ;« a„ 
m Jger from 4 to 20. and the^sun,'of7 ^'^^ 

preferaVlf to2'S.'"''«" ''°'" »° '^O- 

, Amongst the bromine compounds ar/*nrH 

(4) H-<CH,)-(CHBr)-(CH,)-COO-(CH,}- 
m -1 r n"-l ^ p''_i 



85 



(CHBr^CCH,) -H 
s q"-l 



95 



(2) H-<CH,>-(CHBr)-(CH3 )-C00-(X. - 

inbS ''i « and f are as here- 

jnbefore defmed and. in particular, of the for- 

65 



wherein each of m" n" u'snH^"; j 

4 to 20. and the^unf ol ? .'^'^^^-'t'^^.^-^^ 

nK,«''^"® compounds are. above aU the aJi- 
phatic brominated monoestws or dieste« v^th 
have a molecular weight of 30n t« 1 Irfn 
erably 440 to onn liS? 1. . *° * ''OO, pref- 

to 80 n 3« t^in"'' content of 30 

Srint'ify w!i£t'°' ^'"''""^ *° 

to &en«on a«"^^ -«°^ding 

^^•cHf&"^''™'^*-^°°-<CH,),-CHBr_ 

^^aff?/~^^™'^^-^°°-<CHO,-CHBr- 

^'•'4S)7Sf3'^'-^°°-<^')»-<CHBr), 

CB^?fc^"^'J^ )« -COO-CH, - 
SrBr ' ~^^"'>8-CHBr- 

CHUr ' -OOC-(CH, -CHBrl 



100 



105 



110 



115 



120 



125 



130 
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(6.8) CHiBr-CHBr-(CHa)8-C00-CH5- 
(CHBr)i -CHi-OH 

(6.9) CH3-<CHBr)4-C00-(CH2)i-O0C- 

(CHBr)4 -CH3 
5 (6.10) CHaBr-CHBr-(CH2)8-C00-(CH,)2- 
OOC-(CHa )8 -CHBr-CH J Br 
Amongst these, the compounds of the 
formula ^.1) are particularly valuable repre- 
sentatives of the monoesters. 
• The brbrninated monoesters are suitably 
manufactured as follows: an add of the for- 
mula 

(7) Y-(CH2) -Q-<CH2) -COOH 

m-1 n-1 
15 or its ester, anhydride or halide, especially 
chloride, is esterified or transesterified with 
an alcohol of the formula 

(8) H0-(CHO -Q'-<CH2) -Y 

p-1 q-1 
20 in which formulae Y. Y*, m, n, p and 
q are as Hereinbefore defined and each of 
Q and Q' independently denotes alkylene, 
alkenylene' or alkynylene with at most 7 
carbon atoms, which are optionally substitu- 
25 ted by 1 to 7 bromine atoms, the radicals Q 
and Q' being substituted by bromine and/or 
having a double or triple bond; and bromine 
or hydrogen bromide is added on at any double 
bonds or triple bonds which are present. 
30 The brominated diesters are suitably man- 
ufactured as follows: an acid of the formula 

(9) Y-(CHi) -Q-(CH2) -COOH 

m-1 n-1 
or its ester, anhydride or halide, especially 
35 chloride, and an acid of the formula 

(10) Y'-(CH,) -Q'-(CH,) -COOH 

q-1 p-1 
or its ester, anhydride or halide especially 
chloride, are esterified or transesterified with 
40 an alcohol of formula: 

(11) HO-Xoi -OH 

in which formulae Y, Y*, Q. Q , n, p and 
are as hereinbefore defined, and Xoi denotes 
alkylene, alkenylene or alkynylene with 2 to 6 

45 carbon atoms, which are optionally substituted 
by bromine or hydroxyl the radicals Q and Q 
being substituted by bromine and/or having a 
double or triple bond; and bromine or hydro- 
gen bromide is added on at any double bonds 

50 or triple bonds which are present in Q, Q' and 
Xo 1 , ' 

Specifically, in order to manufacture the ali- 
phatic brominated monoesters of the formula 
(4), preferably an acid of the formula 

55 (12) H-(CHi) ^-Q,-(CHO ^-COOH 

m"— 1 n ^1 

or its anhydride or chloride, is esterified with a 
monoalcohol of the formula 
(13) HOKCH5) ^ - Qi -(CHi)^ -H 

60 P ~1 ~\, 

in which formulae m", n", p" and q" are as^ 
hereinbefore defined and each of Qi and Qi 
independently denotes alkylene, alkenylene or 
alkynylene with 2 to 4 carbon atoms, which are 

65 optionally substituted by 2 to 4 bromine 



atoms, the radicals Qi and Q/ being substitut- 
ed by bromine and/or having a double or triple 
bond; and bromine or hydrogen bromide is 
added on to any double or triple bonds which . 
are present. 70 

Hie esterification is suitably carried out at 
60 to 1 50°C in the melt or, preferably, in an 
optionally halogenated, cydo-aliphatic, hetero- 
cyclic or aromatic hydrocarbon, as an inert 
solvent, and optionally in the presence of a 75 
strong acid as catalyst, and optionally in the 
presence of an optionally etherified hydroquin- 
one as polymerisation inhibitor. 
Suitable solvents are, for example, cyclohexane, 
1 , 4-dioxane and, above all, toluene, benzene, 80 
chlorobenzene, o— , m— or p-xylene or a mix- 
ture thereof or mixtiu^es of xylene/toluene or 
xylene/benzene. Benzene and toluene have 
proved to be the most suitable. 

However, the esterification can ako be 85 
carried out in the absence of solvents, that is 
to say in the melt. 

The reaction is generally carried out at 60 to 
1 50**C, or preferably at the boiling point of the 
solvents which are optionally also present, that 90 
is to say at 80 to HO^'C, and especially 80 to 
1 1 0**C, and the water which is formed during 
the reaction is removed from the reaction 
mixture as an azeotrope. At the temperature in- 
dicated, the reaction has generally ended after 95 
12 to 24 hours. 

Examples of possible acid catalysts, which • 
are optionally employed in order to accelerate 
the esterification reaction, are inorganic acids, 
for example, hydrochloric acid, sulphuric acid 100 
or phosphoric acid, hydrogen bromide or 
organic sulphonic acids, for example p-tolu- 
enesulphonic acid. The acids which can be used 
are, in particular, anhydrous acids, preferably 
hydrogen chloride gas, hydrogen bromide or 105 
sulphuric acid monohydrate. It can be approp- 
riate to add 4 to 5 g of the acid per mol of the 
component of the formula (7). 

In order to prevent polymerisation of the 
ester obtained during the esterification reaction, 1 10 
this reaction is appropriately carried out in an 
inert nitrogen atmosphere. A polymerisation 
inhibitor can optionally be additionally em- 
ployed. Examples of such inhibitors which may 
be mentioned are benzthiazine or, preferably, 1 1 5 
hydroquinone and especially an etherified 
hydroquinone, for example, hydroquinone 
monomethyl ether. Compared with hydro- 
quinone, hydroquinone ethers have the 
advantage that they are able to prevent darken- 120 
ing of the esters. It can be appropriate to add 
4 to 5 g of inhibitor per mol of the component 
of the formula (7), 

The addition reaction with bromine or 
hydrogen bromide which is optionally to be 125 
carried out, is suitable effected at 10 to 60**C 
in the melt, or, preferably, in an optionally 
halogenated, aliphatic, cycloaliphatic. hetero- 
cyclic or aromatic hydrocarbon or in an ali- 
phatic or cycloaliphatic ether as inert solvent. 130 



and optionally in the presence of a bromide 
salt as catalyst. 

This addition reaction essentially takes 
place when, in the formulae (7). f8> fSl 
5 and/or (10). Q and/or Q' denote aUcenylene 
or allcynylene which are unsubstituted by 
bromine and when in the formula (11), 
Xoi denotes, alkynylene unsubstituted by 
bromme. Bromine or hydrogen bromide can 

10 be added on. both to unsaturated radicals 
g and Q of the adds of formulae (7) (9) 
and (10), or of their derivatives, and to 
unsaturated radicals Q' and Xo, of the alco- 
hob of formulae (8) and (1 1) before the est- 

15 enflcation reaction is carried out. Preferably 
however, bromine or hydrogen bromide is 
added on, after the esterification reaction 
has taken place. 

.u ^"i.*?!*!® "^"^ solvcnu for carrying out 
20 the addmon reaction are, for example, 
cyclohexane tetrahydrofuran. toluene, ben- 

anH n*""^?^ n-hexane 

and especially carbon tetrachloride. Exam- 

pies of solvents which have proved most suit- 

25 able are ethylene glycol monomethyl ether 

dimethyl ether and trimethyl ether and. iiJ 

particular, 1.4-dioxane. 

However, the addition reaction can also 

,n fif f^*'* " ^« absence of solvents, 
30 that IS to say in the melt. 

Alkaline earth metal salts, and above aU 
alkali metal salts, of hydrogen bromide, for 
example, sodium bromide, and in particular 

7^ Sm'T may be mentioned as 

35 suitable bromide salts which are optionaUy 
employed as a catalyst for the addition reac- 
tion. It can be appropriate to add 2 to 4 s of 
a bromide salt per mol of the unsaturated 
compound which is subjected to the addi- 
bromidr"°" bromine or hydrogen 

Generally the solvent and, optionally, the 
catalyst are initially introduced and then 
A< .*!a subsequently the unsatur- 

45 ated compound, which is subjected to the 

tn /I'^non^*""^" "^i^ bromine, are added at 
lU to 60 C, and preferably 10 to 20''C in 
the course of 3 to 6 hours. However, it is 

v/nf ^^^l'^^" •V'^l^y *° introduce the sol- 
50 vent, optionally the catalyst, and the unsat- 
urated compound, which is subjected to the 
addition reaction with hydrogen bromide 
and subsequently to pass in hydrogen 
„ te'-^ *° ^0 and preferably 10 to 
55 20 C,m the course of 3 to 6 hours. 

...li,! '®*<=V°" <=3'^«d out in a parti- 

cularly gentle manner by suspending di- 
bromodioxane in 1 . 4Hlioxane. 300 to 500 g 

fin dAbrkt^'^"^^ ^j^^ employed per mol of 
60 ^^bromodioxane. then adding the unsaturated 
compound to the suspension at 40 to 60°C 
in the course of 30 to 60 minutes and carry- 
mg the reaction to completion at 40 to 60'c 
m the course of 1 to 3 hours. 
65 The bromine compounds of the present 
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invention are suitable for use in spooling oils 
and cone oils which, for exampirin the 
u.u^ ^"^"^ ensure that the necessary 
tabncation from fibre to fibre and from 
fibre to metal b provided during the proces- 
sing of yarn. Furthermore, th? broiSine 

SwSJJ"^*^- f to the invention .. 

exhibit antistatic properties which, for 
example, axe also of interest in the textile 

^IK" ^o*?*?"". a particularly important 
apphcation of the bromine compounds 
accordmg to the invention is their use as 
ilameproofing agents. 

The bromine compounds of the present 
mvention can also be employed successfully 
tor flaineproofing organic synthetic fibre 
materials, the bromine compounds beine 
mcorporated into the spinning melt of the 
hbre materials, for example, into polyester 
spinnmg melts. ^ ' 

no.^^""*^]?' '^o**^". the broniine com- 
pounds of the present invention are emp- 
loyed m the texUle industry for fiameproof- 
mg organic fibre materiab. 

subject of the « 
present mvention is a process for flame- 
proofing organic synthetic fibre materials, 
wherem a formulaUon, which is aqueous or 
present as an organic soluUon and which 
contams at least one bromine compound of c 
the present invention and optionaUy at least 
one dispersmg agent or emulsifier and/or a 
protecuve coUoid, is applied to the fibre 
materials and the fibre materials are then 
dned and optionally subjected to a heat i 
treatment. ' 

Depending on whether the compound of 
the present invention is liquid or solid, it is 
possible for the aqueous formulations emp- 
loyed in the process optionally to contain u 
dispersmg agents or emulsifiers 

ic c5•!^^''°'"P?""^ °^ present invention 
IS sohd, it can, furthermore, optionaUy be so 
ground as an aqueous dispersion in the 
presence of a dispersing agent that the parti- 1 1 
cles have an average diameter of 1 to 30u 
Good results are obtained, above aU, with 
dispersions in which the particle size is 1 to 
in iit;?^^^'"^'^- 'n*° ^ The particle size 
,w ^ff^ ^'^ 1° mfluence on the flameproof- 1 1 
mg effects which can be achieved but does 
have an mfluence on the stabiUty of the dis- 
persions. 

If it is solid, the bromine compound of 
^L^'a^"^ invention can optionaUy be nn 
ground m customary apparatuses suitable for ^° 
such purposes, for example in a glass baU 
miU, a sand miU or in a corundum disc miU 
Substances which can be used as compo- " 
nents which are optionaUy added to the loe 
aqueous formulation are, for example. 

S^f^? T"*^ % emulsifiers customarily 
used m the dyestuffs and textUe industries 
ihe same appUes in the case of the disper- 
smg agents which are used if the compound 1 30 
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of the present invention is ground. Examples 
which may be mentioned, are: lignin-sulph- 
onates, aromaUc sulphonic acids, saturated 
aliphatic dicarboxylic adds substituted by 
relatively long alkyl radicals^ condensation 
products of aromatic sulphonic adds and 
formaldehyde, alkylphenol/ethylene oxide 
adducts, fatty add/ethylene oxide adducts, 
fatty amines/ethylene oxide adducts or fatty 
alcohol/ethylene oxide adducts, sulphated, 
substituted benzimidazoles and sulphonated 
fatty add amides. Good results are obtained, 
above all, with lignin-sulphonates, with sub- 
stituted benzimidazoles or with condensa- 
tion products of aromatic sulphonic adds 
and formaldehyde and especially with 
ethylene oxide adducts of alkylphenols, 
fatty amines, fatty alcohols or fatty adds. 

Preferably, the dispersing agents used 
are those which, at elevated temperatures, 
for example at 180 to 220**C, do not lead 
to yellowing of the treated substrate or at 
most lead only to yellowing which can be 
removed on subsequent washing. In other 
words, the dispersing agents either should 
not decompose at elevated temperature or 
should form only soluble volatile decompo- 
sition products. The amount of dispersing 
agent employed is preferably from above 0 
to 60 per cent by weight, relative to the 
bromine compound of the present inven- 
tion. Particularly good results are achieved 
with 0 to 20. and especially 0 to 4, per 
cent by wei^t of dispersing agent, relative 
to the bromine compound of the present 
invention . 

In order to improve the storage stability, 
the aqueous dispersions can also contain a 
protective colloid. Suitable protective 
colloids are those customarily used industri- 
ally, for example, polyvinyl alcohol, poly- 
vinylpyrrolidone, methylcellulose, carboxy- 
methylcellulose, hydroxyethylcellulose or 
hy droxypropy Icellulose , gelatine , acid 
casein, starch paste or polymers of 
monomers of the acrylic acid series, such as 
polyacrylic acid or ethyl acrylate or methyl 
methacrylate copolymers. Good results are 
achieved, above all, with polyvinyl alcohol 
and hydroxyethylcellulose and especially 
with carboxymethylcellulose. 

The aqueous formulations generally con- 
tain, per kg, 50 to 700 g. preferably 200 to 
700 g, especially 200 to 500 g of the 
bromine compound of the present invention; 
0 to 300 g, preferably 0 to 200 g. especially 
0 to 40 g of the dispersing agent or emulsif- 
ier and 0 to 30 g, preferably 0 to 10 g, of 
the protective colloid. In each case the form- 
ulation is made up to 1 kg with water. 

The formulations employed in the process 
for flameproofing organic fibre materials can 
not only be in the preferred aqueous form but 
adso in the form of organic solutions. Such 
solutions contain neither dispersing agents 
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nor emulsifiers nor protective colloids. 

Examples of solvents which can be used are 
aliphatic alcohols, ketones or esters with at most 
4 carbon atoms, for example, ethanol, acetone 
or ethyl acetate, or aromatic or cydoaliphatic 70 

hydrocarbons, for example, benzene or cydo- 
hexane, or chlorinated, aliphatic hydrocarbons 
with 1 to 7 carbon atoms, for example, tri- 
<^oroethylene, or mixtures thereof, for 
example, ethanohmethyl ethyl ketone in a 75 

ratio of 1 : 1. 

In addition, by virtue of its advantageous 
solvent power for the compounds of the for- 
mula (1). dimethylformamide is of particular 
importance as a solvent. 80 

Generally, the organic solutions contain 100 
to 500 g, preferably 125 to 300 g and especially 
1 50 to 250 g of the bromine compound of the 
present invention per kg of solution. 

In the process according to the invention, the 85. 
the formulations, which contain at least one 
bromine compound of the present invention, 
are applied to the organic, synthetic fibre 
materials by customary methods, for example 
by rinsing or printing and preferably by the 90 
exhaustion process or especially by padding. 

In the case of the exhaustion process in 
particular, buffer substances, for example, 
sodium bicarbonate, disodiimi phosphate and 
trisodium phosphate or triethanolamine, 95 
preferably sodium acetate and espedally 
ammonium acetate can optionally be added to 
the formulations in order to protect the 
organic, synthetic fibre materials to be provi- 
ded with a flameproof finish. 100 

After the formulations have been applied to 
the organic, synthetic fibre materials, the 
latter are dried and optionally subsequently 
subjected to a heat treatment at elevated temp- 
erature. A suitable method consists in drying io5 
the treated material at temperatures of up to 
100°C, for example 70° to lOO^'C, and subject- 
ing it to a heat treatment above 100**C, for^ 
example at up to 220*'C, preferably at 120 to 
220*^0 or, in particular, at ISO*" to 220 C, that 1 jq 
is to say subjecting it to a thermosol process. 

The thermosol process is preferably carried 
out at 1 75 to 220 C and generally lasts for 10 
to 200 seconds and preferably 20 to 100 
seconds. Particularly good results are obtained 115 
with times of 10 to 60 seconds. 

The procedure according to the invention is 
preferably such that, depending on the nature 
of the fibre material and its weight per unit 
area, the coating of the bromine compound 12O 
of the present invention, after the thermosol 
treatment, is 0.5 to 19. and preferably 1 to 12, 
per cent by weight, relative to the treated 
fibre material, this being achieved by suitable 
dilution of the aqueous or organic formulation 125 
with water or with the corresponding solvent. 

Subsequent washing with an add-binding 
agent, for example, sodium carbonate or 
sodium bicarbonate, can be advantageous. 

Particularly preferred organic synthetic fibre 130 
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materials which are flameproofed according to 

^fri^^^J""" e«mplc. polyacorlo- 

mtnle fibres or preferably polyamide fibres and 
especially polyester fibres. Fibres made of 
copolyiners can also be flame- 
proofed. The fibre materials can be in any stage 

that is to say they can be flanw- 
proofed as staple fibres or continuous fib- 
,« "^^"'s as woven febrics or knitted fabrics 

^° o^tiLfr^°/ ""^y"'*' '^t" treatment WW, 
optical bnghteners or without such treatment 

nr„^ which have already l^en foSer 

f';^!^'^\^''l^"'^ly.howeyeT,thc fibre m^ter- 
lal u a textile fibre material. 

exawiHrVK * ^^'l^ be used are, for 

example those of poly.2<aprolactam. polv- 
hexylmeOiylenediamine adipate orTolS 
ammoundecanoic acid. f f-^ 

it is polyester fibre 
^ 'I^'^u"'' materials 
arM*^ f« "*''y ^^'^ fro*" tercphthalic 

nK»l' w n"™P'*' Poly<ethylene glycol tere- 
len?!' '"^W^^ ^ ' 4-cyclohexylenedimethy- 
9^ rthrp c l Examples of polyester 

S".^' effectively finished accord- 
mg to the mvention are described in USJi 

m"' Specifications 2,465^19 or 2,901 . 446 
for fibres mentioned." 

for example polyacrylonitrile/polyester or polv- 

^ordttoVh"'-^ be^flLep^oofed 
accordmg to the mvention 

Accordmg to the invention, permanent 
flameproofing effects, which are retained even 
after several washes or dry cleaning prowls 

" pSSSe°r\P°'y^^^^^^^^ fib« materials 
or polyamide fibre materials and especiaUy on 

polyester fibre materials. TTie finishes &er- 

Sp^rK**"" ^**^^t^ge that the handle of the 
finished fibre materials is not felt to be oUy as 

mbWn^- T^V«*"e" to light and fastnels to 
rubbmgs of dyemgs is hardly affected The 
whiteness of fabrics treated with opJcil bri^t 
Eh harely affected even Tfter a pr?- 
o I FDA^Rr J'' "^d"", "^P'«> 60 hours. 
T°ade S^kX (Registered 

ce J^^'J^oyn-' ^ f "^eular advantage of the pro- 
fo^ accordmg to the invention is based on the 
^° £t L"^*' '^""'P^ed with known process 
Se ^n„^?™.'P'°°r"'8 effects are acWeved^li, 
the apphcation of smaUer amounts 

nf th» 51P textile-mechanic^ properties 

nf l^^^r** PJ*'*"* flameproofing. By vir- 

toe iSf,K''?"'=*"1f P^rticul'ar. of 
aKoV^f i-^f barely impaired. ThLi is 

m hi^ ^ 'i'* fi***"^ stiffness and the 
£f Sed ^l"^ °^ ^.'^ fibre mater- 

ta^ t/Jr. f '*'s° be treated accord- 

^his resulting in a 
substantial unpairment in the quality of the 

The present flameproofing agents can also 



be employed at the same time as dyestuffs or 

of bSL^"**!?5."' «> that it is po^ble to dye 
or bri^ten and flameproof in a single process 

diJS^ even^thoutT' 
dupenmg agent or emulsifier and when smaU 70 

f°' «»°»Ple 0.1 to 3 per cent by^ 
weight, relative to the Bquor. of dteSS 
agent or emulsifiers are used, so ttS^* 
su^quent washing can optionally be dispensed 

fhJ}" ^o"ow»8 Examples serve to illustrate 
°* "vention. Unless otherwise stated 
hy^u ^ the Examples are * 

EXAMPLE 1 80 



Stage a). 
auyl alcol 



of 

zcne is added in"th;-coS;e"o786"Stes' to a" 
^inv?\f parts (2.5 mols^^f O^de- 85 

m«n^' cWonde and 3 parts of hydroquinone 
monomethyl ether in 1 .250 parts by volume of 
anhydrous benzene. 

ITie reaction mixture is heated to the reflux 
temperature and kept at this temperature gn 

E (^^.5% of theory) of the crude ester are 

SJS^S ii:^ " subsequently distilled 

cJ^P-^ *° bars and at 80 to lOO^C 
ester of theory) of the disiilled 95 

ester, which corresponds to the formula 

CH, =CH-{CH,)g-CCX)-CH,-CH = 



are obtained as a colourless oil. 
^Hementaiy analysis gives the following 

calculated; C : 74.9% H : 10.77% 0 : 14 25% 
found: C : 74.7% H: 10.7% 0:14 6% 



100 



lOS 



65 



Stage b) 505 parts (2.03 mols) of dibromo- 
iST'' ^"^Pended in 800 parts by volume 

heaffiT-r ■ ^in^f"'- ^« ^^^I^nsion i^ 
fhP JiS P'^'ts (0.848 mol) of ,, « 

(he ester of the formula (101) are then added ' ^° 

tem^P ™^"t«- whereupon the 

temperature of the reaction mixture rises to 

.L?A^^l.o^^ reaction mixture has been 
cooled to 50"C, it is kept at SO^C for a further , , c 
2 hours. After distilling off the solvent 440 ^ ^ ^ 
parts (94.4% of theory) of the crS bronSS 
compound are obtained and this is waESnce 
wth an aqueous. 10% strength sodium bisu" 
sC^'"T ^1f^"" «^tb an aqueous 1 S , on 

423^t^^Tot*^°,"'l* solution unta neutral. 
hrn^ (92% of theory) of the purified 

fl^u corresponds to the 

formula (6.1 ), are obtained as a yeUow oil 

valSsT*"*^ "^^^ ^'"'^ followiiig 
" B?^ 58>fr; " ^•'^^^^ 0 = 5.88% 

'° Br'; 58.0%= '^-'^ ° = 6-2% 

130 
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EXAMPLE 2 

Stage a> 1 parts of hydrogen chloride gas are 
passed, in the course of 1 5 minutes, into a 
solution of 141^5 parts (0^ mol) of oleic acid, 
5 464 parts (8 mbls) of allyi alcohol and 2 parts 
of hydroquinone nionometiiyl ether in 900 
parts by volyme of anhydrous toluene. The 
reaction mixture is then heated to the reflux 
temperature and kept at this temperature for 

10 24 hours. 

After distilling off the solvent, 160 parts 
100% of theory) of the crude ester are ob- 
tained and this is then distilled under 0.1 to 
0.08 bars and at 140 to 145*'C. 
15 145.4parts(903% of theory) of the distil- 
led ester, which corresponds to the formula 



(102) CH3-(CH2)7-^H=CH-(CH2)7- 
C00-CH2-CH=CH2 



20 



are obtained as a colourless oil. 

Elementary analysis gives the following 
values. 

calculated: C : 78.20% H : 1 1 .88% 0 : 9.92% 
25 found: C : 77.8% H:11.0% 0:11.2% 

Stage b) 140 parts (0.435 mol) of the ester 
of the tormula (102) are brominated, in the 
maimer described in stage b) of Example 1 . 
30 with 254 parts (1 .02 mols) of dibromodioxane 
in 400 parts by volume of 1 , 4-dioxane. After 
distilling off the solvent. 280 parts (-^ 100% of 
theory) of the crude bromine compound are 
obtained and this is washed as described in 
35 stage b) of Example 1 . 

274.8 parts (98.6% of theory) of the puri- 
fied bromine compound, which corresponds to 
the formula (6.2), are obtained as a yellow oil. 
Elementary analysis gives the following values: 
40 calculated: C : 39.50% H : 5.96% 0 : 4.98% 
Br * 49 75% 
found: * C : 39.4% H : 5.9% 0 : 6.6% 
Br : 48.1% 

45 EXAMPLE 3 

Stage a) A suspension of 1 12 parts (1 mol) 
of sorbic acid in 1 ,000 parts by volume of an- 
hydrous cyclohexane is cooled to 20*C and 320 
parts (2 mols) of bromine are added in the 

50 course of 2V4 hours, the reaction mixture being 
kept at 20 to 30°C during the addition. The 
reaction mixture is then heated to 60**C and 
kept at this temperature for 2 hours. After the 
reaction mixture has cooled, the crystals which 

55 have separated out are filtered off. 

406 parts (94.5% of theory) of crude 2,3,4, 
5-tetrabromocaproic acid are obtained as the 
material on the filter. The material on the fil- 
ter is rinsed with anhydrous cyclohexane and 

60 400 parts (93% of theory) of purified 23 ,4,5- 
tetrabromocaproic add are then obtained. 

Elementary analysis gives the following 
values: 

calculated: C : 16.65% H : 1.87%0 : 7.40% 
65 Br : 74.08% 



found: C : 16.7% H:1.9% 0:7.1% 
Br : 143% 

Stage b) . A solution of 34 parts (0.2 mol) of 
10-unaecen4-ol in 100 parts by volume of 70 
anhydrous benzene is added in the course of 
10 minutes, at 50*^0, to a solution of 86.4 parts 
(0.2 mol) of tetrabromocaproic add, 5 parts of 
sulphuric add monohydrate and 0.2 part of 
hydroquinone monomethyl ether in 300 parts 75 
by volume of anhydrous toluene. The reaction 
mixture is then heated to the reflux tempera- 
ture and kept at this temperature for 6 hours. 
After distilling off the solvent, 1263 parts. 
(1 08% of theory) of the ester- are obtained as a go 
brown oU, which cannot be distilled and which 
corresponds to the formula 



(104) CH3-(CHBr)4-C00-(CH2)9-CH=CHi 



85 



Elementary analysis gives the following 
values: 

calculated: C : 34.95% H : 4.83% 0 : 5.47% 
Br : 54.70% 

found: C : 35.5% H : 5.0% 0 : 7.0% 9O 
Br : 53.0% 

Stage c) A suspension of 1 5 parts of ammo- 
nium bromide in 300 parts by volume of anhy- 
drous 1 , 4-dioxane is cooled to 10**C and, in the 95 
course of 4 hours, 38 parts (0.24 mol) of 
bromine and then 126 parts (0.22 mol) of the 
ester of the formula (104) are added, the reac- 
tion mixtxue being kept at 10 to 20**C during 
these additions. 100 

The crude bromine compound is then filter- 
ed off from the reaction mixture and dissolved 
in diethyl ether. The etherial solution is washed 
with an aqueous 2% strength sodium carbonate 
solution until neutral and dried over sodium 105 
sulphate . 

After removing the diethyl ether 723 parts 
(45.0%) of theory) of the purified bromine 
compound, which corresponds to the formula 
(63), are obtained as a yellow, viscous oil. 1 10 

Elementary analysis gives the following 
values: 

calculated: C : 27,41% H : 3.80% 0 : 430% 
Br : 64.50% 

found: C : 28.0% H : 3.9% 0 : 6.1% 115 
Br : 62.0% 



EXAMPLE 4 

Stage a) 5 parts of hydrogen bromide are 
passed, in the course of 1 0 minutes, into a 
solution of 86 parts (1 mol) of crotonic acid, 
170 parts of 10-undecen-l-ol and 2 parts of 
hydroquinone monomethyl ether in 800 parts 
by volume of anhydrous toluene. The reaction 
mixture is then heated to the reflux tempera- 
ture and kept at this temperature for 6 hours. 

After distilling off the solvent, 253 parts 
(106% of theory) of the crude ester are ob- 
tained and this is then distilled under 0.15 
bars and at 120 to 146**C. 



120 



125 
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21 1 .2 parts (88.7% of theory) of the distil- 
led ester, which corresponds to the formula 

(106) CH3 -CH=CH-C00-(CH,)9-CH=CH2 

5 

are obtained as a clear, pale yellow oil. 

Elementary analysis gives the following 
Values • 

calculated:; C : 75.40% H : 1 1 .00% 0 : 13.4% 
10 found: C : 74.9% H : 1 1.5% 0 : 13.6% 

Stage b) 21 1 .2 parts (0.88 mol) of the ester 
of the formula (106) are brominated. in the 
manner described in stage b) of Example 1. 
^1^^"^° (2-^25 mols) of bromine in 
\rSS-^^.J^^ volume of 1. 4-dioxane. After 
distiUmg off the solvent, 480 parts (93.4% of 
theory) of the crude bromine compound are 
obtained and this is washed as described in 
20 stage b) of Example I . 

414 parts (80.5% of theory) of the purified 
bromine compound, which corresponds to the 
formula (6.4), are obtained as a yellow oil 

Elementary analysis gives the following 
25 values: ^ 

calculated: C : 32.29% H : 4.69% 0 : 5.73% 
Br : 57.28% 

found: C :33.2% H : 5.6% 0:6.1% 
Br : 55.1% 

30 

EXAMPLE 5 

Stage a) 5 parts of hydrogen bromide are 
passed, in the course of 10 minutes, into a 
solution of 86 parts (1 mol) of crotonic acid 

35 268 parts (1 mol) of oleyl alcohol and 2 parts 
ot hydroquinone monomethyl ether in 1 000 
parts by volume of anhydrous toluene The 
reaction mixture is then heated to the reflux 
temperature and kept at this temperature for 

40 6 hours, .\fter distilling off the solvent 384 2 
parts (114% of theory) of the crude ester are 
obtamed and this is subsequently distilled 

r«« < J^*°r^ u^' ^"x^ ^* ^ *° ^ 81 294 parts 
(88.6% of theory) of the distiUed ester, which 
45 corresponds to the formula 

*"Sl5&H-;f^".-<=°°-'™''-'^"- 

50 are obtained as a colourless oil. 

Elementary analysis gives "the foUowing 
values: 

calculated: C : 78.45% H : 11.95% 0 : 9.51% 
found: C:78.6% H : 12.7% 0:8.7% 

5 5 

Stage^b) 272 parts (0.81 mol) of the ester of 
the formula (107) are brominated, in the 
manner described in stage b) of Example 1 
with 31 0 parts (1 .94 mols) of bromine in 1 ,200 

60 PJ^ts by volume of 1.4Hdioxane. After distilling 
off the solvent. 500 parts (94% of theory) of 
me crude bromine compound are obtained and 
this IS washed in the manner described in stage 
b) of Example 1. ^: 

65 485 parts (9 1 .3% of theory) of the purified 



70 



75 



bromine compound, which corresponds to the 
formula (6 J), are obtained as a yeUow oil 
val^-"^^°^ analysis gives the foUowing 

*^S^^o--,£j "^-2* H : 6.14% 0 : 4.87% 
Br : 48.70% 

rJ^ = '^^ « • 7,0% 0 : 5.4% 
Br 46.0% 

EXAMPLE 6 

ataffi a) A solution of 86 parts (1 mol) of 
2-butyne-l 4-diol, 405 parts (2 mols) of 10- 
undecenoyl chloride and 2 parts of hydroquin- 
one monomethyl ether in 1 .500 parts by 
volume of anhydrous toluene is heated to the ca 
reflux temperature and kept at this temperature 
for 13 hours After distilling off the solvent. 
425.5 parts (102% of theory) of the crude ester 
are obtemed and this is subsequenUy distilled 

c'cP* r ^4 ^ 28 to 1 63**C. 362 parts gc. 
(86.5% of theory) of the distilled ester, which 
corresponds to the formula 

^ ^ ii?^ =CH-(CH2 )8 -COO-CH2 -C= 

C-CH, -00C-<CH, )8 -CH=CH, ^ 

are obtained as a clear, pale yellow oil. 

Elementary analysis gives the following 
Values* 

calculated: C : 75.40% H : 1 1.00%0 : 13.42% qc 
found: C . 74.9% H : 1 1.5% 0 : 13.6% 

Stage b) 209 paru (0.5 mol) of the ester of 
the tormula (108) are brominated. in the man- 



100 



105 



110 



ner descnbed m stage b) of Example 1 , with 

(1 -5 mols) of dibromodioxane in 
'•29,?. parts by volume of 1, 4-dioxane. After 
distiUing off the solvent, 420 parts (93.5%) of 
theory) of the crude bromine compound are . 
obtained and this is washed in the manner des- 
cnbed m stage b) of Example 1 

394 parts (87.8% of theory) of the purified 
bromine compound, which corresponds to the 
tormula (6.6) are obtained as a yeUow oil 
valiMs'"^"'^'^ analysis gives the foUowing 
*^'^'j'ated:C: 34.80% H : 4.71% 0 : 7.13% 

51 3% ' ^^-^^^ "^'^-^^^ 0:8.2% 

EXAMPLE? 

Stage a) A solution of 44 parts (0.5 mol) of 
2-butene-l 4.diol, 202.5 parts (1 mol) of 10- 
undecenoyl chloride and 2 parts of hydroquin- 1 ,n 
one moriomethyl ether in 800 parts by volume 
ot anhydrous toluene is heated to the reflux 
temperature and kept at this temperature for 12 

„ 'i"™'"', off solvent, 207.8 parts 

parts (99% of theory) of the crude ester are 
obtained and this is subsequently distilled under 

?on\cr^ flu 189.9 parts 

(90.5% of theory) of the distiUed ester, which 
corresponds to the formula 

(1 09) CH, =CH-<CH, )g -COO-CH, -CH= 1 30 
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CH-CH, _00C-<CHi)8 -CH=CH2 



are obtained as a colourless oU. 

Elementary analysis gjves the following 
c values' 

^ calculated: C : 74.24% H : 10.54% 0 : 15.22% 
found: C : 73.9% H : 10.5% 0 : 15.6% 

Stage b) 240 parts (1 .5 niols) of bromine 
10 are added in the course of one hour to a suspen- 
sion of 1 part of ammonium bromide in 1 .000 
parts by volume of anhydrous 1 , 4-dioxane and 
subsequently a solution of 209 parts (0.5 mol) 
of the ester of the formula (108) in 300 parU 
15 by volume of anhydrous, 1,4-dioxarie is added, 
at 10 to 20*'C, in the course of 30 nunutes. The 
reaction mixture is kept at 10 to 20 C for 16 
hours. After removing the solvent in vacuo at 
20**C, 420 parts (93.5% of theory) of the crude 
20 bromine compound are obtained and this is 
washed in the manner described in stage b) of 
Example 1. 186.3 parts (85.6% of theory) of 
the purified bromine compound, which corres- 
ponds to the formula (6.7), are obtained as 

25 a yellow oil. 

Elementary analysis gives the following 

values * 

calculated: C : 34.70% H : 4.92% 0 : 7.12% 
Br * 5 3' 2 5% 

30 found*: * C : 343% H : 5.0% 0 : 8.0% 
Br : 52.7% 



35 



40 



EXAMPLE 8 

Stage a) The procedure is as described in 
stage a) ot Example 7 but no hydroquinone 
monomethyl ether is added. After distilling 
off the solvent, 207.8 parts (99% of theory) 
of the crude ester are obtained and this is sub- 
sequently subjected to a vacuum distillation. 

In this batch, 78.1 parts (37.3% of theory) 
of a distilled ester which corresponds to the 
formula 



(aaO) CH2=CH-(CH2)8 -COO-CH2 -CH= 
45 CH-CH2-OH 

are obtained, as a pale yellow oil, as the first 
fraction, which distils under 0.1 to 0.07 bar 
and at 98 to 131**C, and 99 parts (47.1% of 
50 theory) of a distilled ester which corresponds 
to the formula 

(111) CH2=CH-(CH2)8 -COO-CH2 -CH= 
CH-CH2 -00C-(CH2)8 -CH=CH2 

55 



found: C : 73.5% H : 10.5% 0 : 16.0% 

Stage b) In the maimer described in stage b) 
of Example 7. 70 parts (0.275 mol) of the ester 
of the formula (1 10) are brominatcd, in the 70 
presence of ammonium bromide, with 105.8 
parte (0.552 mol) of bromine in anhydrous 1 , 

4-dioxane. . ^ . ^ 

1 57 J parte (99.5% of theory) of the crude 
bromine compound are obtained and this is 75 
washed in the maimer described in stage b) of 

Example 1. ^ , • 

145.1 parte (91.9% of theory) of the pun- 
fied bromine compound, which corresponds to 
the formula (6.8) are obtained as a yellow, clear go 

viscous oil. 

Elementary analysis gives the followmg 

values* 

calculated: C : 31.40% H : 4.57%0 : 837% 

Br: 55.80% ^ 85 

found: C : 33.0% H : 4.9% 0 : 9.1% 
Br : 53.0% 



130 



are obtained, as a colourless oil, as the second 
fraction, which distils under 0.07 bar and at 
178 to 195**C. 

Elementary analysis of the ester of the 
60 formula (110) gives the .folio wing values: 
calculated: C : 70.8% H : 10.3% 0 : 18.9% 
found: C : 69.5% H : 10.2% 0 : 203% 

Elementary analysis of the ester of the 
formula (111) gives the following values: 
65 calculated: C : 74.24% H : 10.54% 0 : 15.21% 



Stage c) 105 parts (0.25 mol) of the ester 
of the formula (1 1 1) are brominated, in the 
manner described in stage b) of Example 7, 
with 144 parte (0.9 mol) of bromine in anhy- 
drous 1, 4-dioxane. The crude bromine com- 
pound is purified in the manner described in 
stage b) of Example 1 . 

186.3 parte (82.72% of theory) of the 
purified bromine compound, which corres- 
ponds to the formula (6.7), are obtained as a 
yellow, clear, viscous oil. 

Elementary analysis gives the following 

values: _ „ 

calculated: C : 34.70% H : 4.92% 0 : 7.12% 

Br : 53.25% 
found: C : 343% H : 5.02% 0 : 8.2% 
Br : 52.5% 

EXAMPLE 9 

The procedure is as indicated in stage b) 
of Example 3 but 0.5 mol of tetrabromocap- 
roic acid is employed in place of 0.2 mol and 
0.25 mol of ethylene glycol is employed in 
place of 0.2 mol of 10-undecen-l-ol. 

After the reaction mixture has been warmed 
to the boil under reflux for 6 hours, the 
product is filtered off. The residue is rinsed 
with anhydrous cyclohexane, whereupon 54 g 
(24.2% of theory) of the purified ester of the 
formula (6.9). are obtained as white crystals 
which have a melting point of 197 to 205 C. 

Elementary analysis gives the following 
values * 

calculated: C : 18.90% H : 2.04% 0 : 7.19% 

Br : 71.86% 
found: " C : 1 7.6% H : 1 .8% 0 : 1 2.8% 

Br : 68.8% 

The filtrate contains 1 50 parte (70% of the 
amount employed) of unreacted tetrabromo- 
caproic add which can be used again. 
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EXAMPLE 10 
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Stage a) A solution of 405 parts (2 mols) of 
lO-undecenoyl chloride, 62 parts (1 mol) of 
ethylene glycol and 1 part of hydroquinone 
monomethyl ether in 800 parts by volume of 
5 anhydrous toluene is heated to the reflux tem- 
perature and kept at this temperature for 6 
hours. After distilling off the solvent, 388 parts 
(98.6% of theoiy) of the crude ester are 
obtained and this is subsequently distilled 
10 under 0.1 bar and at 140 to 182'*C. 381.2 parts 
(983% of theory) of the distilled ester, which 
corresponds to the formula 



found: C : 40.6% H : 5.9% 0:92% 
Br : 443% 



70 



75 
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(113) CH2=CH-(CH2)8-C00-(CHa)2 — 
00C-(CH,)8-CH=CH^ 



are obtained as a pale yellow oO. 

Elementary analysis gives the following 
values: 

20 calculated: C : 73,05% H : 10.72% 0 : 16.23% 
found: C : 72.7% H : 10.7% 0 : 16.6% 



Stage b) In the manner described in stage b) 
of Example 7. 198 parts (0.5 mol) of the ester 
25 of the formula (1 13) are brominated, in the 
presence of ammonium bromide, with 176 
parts (1.1 mols) of bromine in anhydrous 1, 
4-dioxane. 

367.6 parts (102.5% of theory) of the crude 
30 bromine compound are obtained and this is 
washed in the manner described in stage b) of 
Example 1. 

362.5 parts (101% of theory) of the purif- 
ied bromine compound, which corresponds to 
35 the formula (6.10), are obtained as a pale 
yellow oil. 

Elementary analysis gives the following 
values: 

calculated: C : 4035% H : 5.93% 0 : 8.97% 
40 Br ' 44.80% 

TABLE 1 



EXAMPLE 11 

tiolyester fabrics with a weig}it per unit area 
of 162 g/m* are padded with the aqueous 
liquors according to Table 1 v^Wch foUows, 
dried at 80 C for 30 minutes and then thermo- 
sol-treated at 200*'C for 20 seconds. The liquor 
pick-up is 65%. 

The fabric is then washed, after treatment, 
for 5 minutes at 60*'C in a liquor which 
contains, per litre, 4 g of anhydrous sodium 
carbonate and 1 g of a condensation j)roduct of 
1 mol of pHionylphenol and 9 mols of ethylene gn 
oxide. It is then rinsed and dried. 

The handle characteristics of the individual 
fabrics are then tested. 

The handle is tested by hand and given 
handle ratings in accordance with the following oc 
scale: 

0 unchanged 

1 marginally stiffer than 0 

2 somewhat stiffer than 0 

3 stiff 

4 very stiff 

The fabrics are then washed 20 times and 40 
times for 45 minutes at 60''C, in a domestic 
washing machine, in a liquor which contains 
4 g/1 of a household detergent (SNV 198,861- 
wash). 

The flameproof character of the individual 
samples of fabric is then tested (vertical test 
DIN 53,906, ignition time 3 seconds). 

The results are sunmiarised in Table 1 , which 
follows. 

Similar results are obtained with the 
bromine compounds according to Examples 2 
to 8 and 10. 
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Treatment 


Treated fabric 


Untreated fabric 


Liquor No. 






Composition of the liquor in g/1 
Bromine compound according to Example 1 
Reaction product of 1 mol of coconut fatty acid 
and 2 mols of diethanolamine (90%) 


154 
85 




Coating in % 
after drying 

after the thermosol treatment 


6.4 

5.6 




Flameproof character 






BT = burning time in seconds 
TL ~ tear length in cm 
after 20 machine washes BT 

TL 


0 

7.5 


buriis 


after 40 machine washes BT 

TL 


2 
7.5 


burns 


handle rating 


1 


0 



45 



110 



50 



115 



55 
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11 



10 



15 



20 



25 



Treatment 

liquor No 

Composition of the liquor in g/1 
Bromine compound according to Example 1 
Sorbitol monooleate/cthylene oxide 
adduct(100%) 

Hydroabietyl alcohol/ethylene oxide adduct, 
crosslinked with hexamethyleiie 1 , 6- 
diisocyanate(100%) 

Isooctyl-phenyl-polyethoxyethanol (100%) 



Bromine content of the treated fabric in % 
after the thermosol treatment 
after the post-treatment wash . 
after 20 washes 



Flameproof character 
after 20 machine washes 
burning time in seconds 
tear length in cm 



Treated fabric 



1 

100 
10 



2.50 
2.05 
1.87 



0 

7.5 



100 



2.56 
2.06 
1.95 



0 

7.5 



100 



10 



231 
1.86 
1.96 



0 

7.5 



100 



20 



232 
1.82 
1.53 



1 

7 



100 



10 



338 
2.45 
2.18 



0 
7.5 



Untreated 
fabric. 



0 
0 
0 



burns 
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75 



80 



85 



90 



EXAMPLE 12 

Polyester fabrics with a weight per unit 

3C area oif 162 g/m^ are padded with the aqueous 
liquors according to Table 2 which follows, 
which contain the product according to 
Example 1 and various dispersing agents, dried 
for 30 minutes at 80**C and then thermosol- 

3f treated at 200*'C for 30 seconds. The liquor 
pick-up is 60%. 

The post-treatment wash, the 20 washes 
in the domestic washing machine and the 



40 



testing of the flameproof character are carried 
out as indicated in Example 1 1 . 

Th e result s are sunmiarised in Table 2. 
EXAMPLE 13 

The procedure is as indicated in Example 
12 but the thermosol treatment is carried out at 
175°C and 40 washes are carried out in the 
domestic washing machine. 

The results are summarised in Table 3 
which follows. 



TABLE 3 



?5 



100 



105 



110 




Treatment 


Treated 
fabric 


Untreated 
fabric 




45 


Liquor No. 


1 


2 




120 


50 


Composition of the liquor in g/1 
Bromine compound according to Example 1 
Sorbitol monooleate/ethylene oxide adduct (100%) 
Hydroabietyl alcohol/ethylene oxide adduct, 

crosslinked with hexamethylene 1 . 6-diisocyanate 

(100%) 


100 
10 


100 
20 




125 


55 


Bromine content of the treated fabric in % 
after the thermosol treatment 
after the post-treatment wash 
after 40 washes 


230 , 

1.84 

1.27 


2.18 
1.70 
130 


0 
0 
0 


130 


60 
65 


Flameproof character 
after 40 machine washes 
burning time in seconds 
tear length in cm 


3 

1 ^'^ 


7 


burns 



110 



115 



120 



125 



130 
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TABLE 4 



Treatment 



Liquor No. 



Composition of the liquor in g/1 
Bromine compound according to Example 1 
Sorbitol monooleate/ethylene oxide adduct (100%) 
Ammonium acetate 

Condensation product of naphthalenesulphonic acid 
and formaldehyde (100%) 



Bromine content of the treated fabric in % 
after the exhaustion treatment 
after 20 washes 

Degree of exhaustion in % 

Rameproof charac ter 
BT = burning time in seconds 
TL = tear length in cm 
after exhaustion treatment BT 

TL 

after 20 washes BT 

TL 



Treated fabric (Untreated fabric 
1 I T 



10 


10 


0.5 


0.5 


10 


10 


5 


10 


2.60 


2.10 


1.62 


1.70 


49 1 


40 



75 



80 



85 



90 



TABLES 



Treatment 



Liquor No. 



Composition of the liquor in g/1 

Bromine compound according to Example 1 

Sorbitol monooleate/ethylene oxide adduct 
(100%) 

Ammonium acetate 



Bromine content of the treated fabric in % 
after the exhaustion treatment 
after 40 washes 



Degree of exhaustion i n % 

Flameproof character 
BT = burning time in seconds 
TL = tear length in cm 
aftr exhaustion treatment BT 

TL 

after 40 washes BT 

TL 



EXAMPLE 14 

Using a Uquor ratio of 1 : 10, polyester 
tabncs with a weight per unit area of 162 
g/m are treated, under a pressure of 5 atmos- 
pheres gauge, for 30 minutes at 1 30*C. by the 
exhaustion process, with the aqueous liquors 
according to Table 4 which contain the 
product according to Example 1 . 
T2 ^ contrast to Example 1 1 in the present 
bxample the fabrics are not given a post- 



I 



Treated fabric 
T I 3 



4 


8 


12 


16 


0.2 


0.4 


0.6 


0.8 


5 


|io 1 


15 


20 


1.18 1 


2.25 


3.88 


3.88 


1.11 


0.44 


1.75 


1.84 



55 53 



Untreated fabric 



63 



47 



2 


0 1 


0 


16 


8.5 


8 


8.5 


10 


0 1 


0 


1 


14 


7.5 


7.5 


9 


9 



treatment wash. 

On the contrary, after the exhaustion 
treatment, the fabrics are washed 20 times for 
45 imnutes at 60**C, in a domestic washing 
machme, in a Uquor which contains 4 g/1 of 
a household detergent (SNV 198,861 vwish) 

The flameproof character of the individual 

niwTo <?J/^^"?.^ (vertical test 

UlN 53.966, igmtion time 3 seconds). 

The results are summarised in fable 4 . 



95 



110 



115 



120 



125 



130 
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EXAMPLE 15 

The procedure is as indicated in Example 14 
but 40 washes are carried out in the domestic 
washing madiine. 
5 The results, are summarised in Table 5. 

EXAMPLE 16 

Polyester fabrics with a weight per unit area 
of 1 62 g/m^ are padded with solutions, accor- 
10 ding to Table 6 which follows, of the bromine 
compounds according to the invention in di- 
me thylformamide, dried for 30 minutes at 



BQl^C and then thermosol-treated at 200^C for 
20 seconds. 

The fabric is then washed, after treatment, 
as indicated in Example 11 and its handle 
characteristics are tested and the &brlc is 
washed up to 20 times in a domestic washing 
machine and its flameproof character is tested. 

The results are summarised in Table 6 which 
follows. 

Similar results are obtained with the . 
bromine compounds according to Examples 1 
and 10. 



70 



75 



15 



TABLE 6 



Treatment 


Treated fabric 


Untreated 
fabric 


Liquor No. 


1 


2 


3 


4 


5 


Composition of the liquor in gA 
















Bromine compound according to Example 


2 


250 












»♦ »» »» »♦ »» 


3 




123 










»» »» »» 


4 






250 








»» »» - ft ■ « 


5 








250 






»» fj »» »» 


6 










250 




Liquor pick-up in % 


60 


65 


60 


60 


60 




Coating in % 
















after drying 




18.1 


6.9 


16.2 


11.8 


17.9 




after the thermosol treatment 




17.2 


5.6 


12.7 


10.7 


9.5 




after the post-treatment wash 




9 


53 


123 


9.3 


8.2 

1 


- " 



80 



20 



25 



85 



90 



30 



95 



35 



Table 6 ( continuation) 



100 



Treatment 




Treated fabric 




Untreated 
fabric 


Liquor No. 


1 


2 


3 


4 


5 


Handle rating 


1 


0 


1 


1 


1 


0 


Flameproof character 














BT = burning time in seconds 














TL = tear length in cm 














after thermosol treatment BT 


0 


2 


0 


0 


0 


bums 


TL 


7.5 


8 


7 


8 


7.5 


after post-treatment wash BT 


3 


2 


2 


2 


0 


bums • 


TL 


8.5 


7,5 


8.5 


8 


0.5 


after 20 machine washes BT 


3 


3 


4 




2 


bums 


TL 


7 


8.5 


8 




7.5 


after 40 machine washes BT 




0 


4 




0 


bums 


TL 




7 


7 




7 



40 



105 



45 



50 



55 



110 



115 



120 



EXAJ4PLE 1 7 

'ihe procedure is as indicated in Example 14 
but exhaustion liquors having the composition 
60 indicated in Table 8. which follows, are used 
and 20 washes and 40 washes are carried out 
according to SNV 198,861. 

The results obtained when the flameproof 
character was tested in accordance with DIN 
53,966 with an ignition time of 3 seconds are 



65 



summarised in Table 8 . 
EXAMPLE 18 

procedure is as indicated in Example 16 125 
but the polyester fabrics are padded in liquors 
having the composition indicated in Table 9, 
which follows. 

The results are summarised in Table 9, which 
foUows. 130 



14 



10 



15 



20 



25 
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TABLES 



liquor specification 

Composition of the lic^uor 
Constituents in g/1 

Bromine compound according to Example 7 or to 
stage c) of Example 8 

Bromine compound according to stage b) of 
Example 8 

Reaction product of 1 mol of coconut fatty acid 
and 2 mols of diethanolam ine (90%) 

Bromine content of the treated fabric in % after 
the exhaustion treatment 



Flameproof character 
after 20 washes BT 

TL 

after 40 washes BT 

TL 



I 



0.2 5 
0.5 



treated fabric 



3 
8 
1 

7.5 



10 



0.5 



1.57 



2 
6.5 

0 
7.5 



0.25 



03 



0 

8 
1 

7.5 



10 



0.10 



0.4 



0 
7.5 

0 

7.5 



14 



Untreated 
fabric 



0 



burns 
burns 



70 



75 



80 



85 



90 



TABLE 9 



Treated fabric 



liquor specification | i 

Composition of the liquor 
Constituents in g/1 

Bromine compound according to Example 
7 or to stage c) of Example 8 1 1 25 

Bromine compound according to 
stage b) of Example 8 

Bromine compound according to 
Example 9 



Liquor pick-ups in % 



Coating in % 
after drying 

after the thermosol treatment 
after the post-treatment wash 



Handle rating 



Flameproof character 
before the thermosol BT 
treatment TL 

after the thermosol BT 

treatment TL 

after the post-treatment BT 

wash TL 

after 20 machine washes BT 

TL 

after 40 machine washes BT 

TL 



250 



- 125 250 



60 



i4 



60 



60 



60 



Untreated 
fabric 



0 



95 



100 



110 



115 



125 



130 



15 
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15 



70 



75 



80 



85 



> 



95 



100 



105 



110 



115 



120 



125 



130 



WHAT WE CLAIM ISr- 

1. A bromine compound of the general 

formula" 

5 Y-<CHaMCHBr)-<GH2)-C00-(X,-^0C>- 
m-l r n-1 • t-1 
(CHjMCHBrMCHj)-^ 
p-i s q-1 - 

10 containing up to 14 bromine atoms, in which 
Xi denotes alkylene or alkenylene with 2 to 
6 carbon atoms which are optionally substitu^ 
ted by bromine or hydroxyl, each of Y and x 
independently denotes hydroxyl or hydrogen, 

15 each of m, /i, p and q independently denotes an 
integer from 1 to 13, at least two of m, n, p and 
q being at least 2, each of r and s independently 
denotes an integer from 1 to 7, / denotes 1 
or 2, with the proviso that the sum of /n + « + 

20 r is an integer from 4 to 20, the sum of p + s + 
is an integer from 4 to 20, and the sum of m 
+ /i+p + ^ + r+ sisan integer from 1 3 to 40, 

2. A bromine compound according to claim 
1 , of the formula 



25 



30 



35 



H-{CH2 )-(CHBr )-{CH2 )-COO-(X i -OOG)- 
m_i r n-1 t-1 
(CHi )-(CH Br)-(CH2 )-H 
p-1 s q-1 

in which Xi, m, n, p, q, r, s and f are as defined 
in claim 1 . 

3. A bromine compound according to claim 
1 or 2, or the formula 

H-(CH^ )-(CHBr)-(CH2 )-C00-(X2 -OOC)- 
m'— 1 r' n'— 1 t— 1 

(CH^)-(CHBr)-(CH2)-H 



40 



p'-l 



q'-l 



in which X^ denotes alkylene with 2 to 4 
carbon atoms which is optionally substituted 
by bromine or hydroxyl or denotes alkenylene 
with 2 to 4 carbon atoms which is optionally 
45 substituted by bromine, each of m'. n\ p and 
q' independently is an integer from 1 to 10, 
two or three of m , h\ p ahd^ q being an 
integer from 2 to 10, each of r and s indepen- 
dently is an integer from 2 to 4, r is 1 or 2. 
50 with the proviso that the sum of m + + 
r is'an integer from 4 to 20, the sum of p + 
s q is an integer from 4 to 20, and the sum 
of r' + s' + m' + n + p' is an integer from 
13 to 40. 

55 4. A bromine compound according to any 
one of the preceding claims, of the formuls 



H-(CH2 )-;;(CHBr)-(CH2 )-C0p-(CH2 ^h- 



n — 1 



P -1 



60 



m -1 r 
(CHBr)-(CH2)-H 
s q^—l 

in which each of m". n", p" and q" indepen- 
dently is an integer from 1 to 9, two of m\ 
n", p and q" being an integer from 2 to 9, 
65 each of r and s independently is an integer 



from 2 to 4, with the proviso that the sum of 
m" + n" + r is an integer from 4 to 20, the 
sum of p" + j' + a" is.an integer from 4 to 20 
and the sum of r + j' + m" + n" + p" + fl" is 
aninteger from 13 to40. 70 

5. A bromine compound according to any. 
one of the preceding claims herein the aim 
of r + j.+ m +« +p + or r +j'+/n'+n + 
p'+<7'or r'+y +m''+/i''+p"+g'' isan 
integer, from 13 to 24. 75 

6. A bromine compound according to any 
one of the preceding claims, which has a 
molecular weight of 300 to 1 ,300. 

7. A bromine compound according, to 
claim 6, which has a molecular weight of 440 80 
to 900. 

8. A bromine compound according to any 
one of the preceding claims, wherein the 
bromine content is 30 to 80 percent by weight. 

9. A bromine compound according to claiiii 85 
8, wherein the bromine content is 40 to 65 per 
cent by weight. 

10. A bromine compound according to claim 
1 specifically identified herein. 

11. A process for the manufacture of a 90 
bromine compound as claimed in claim 1, 
wherein either: 

(A) an acid of the formula 



Y-(CHi )-Q-|cH^)^OOH 



95 



m-l -^1 

* 

or its ester, anhydride or halide is esterified or 
transesterified with an alcohol of the formula 

HO-(CH2)-Q'-(CH2)-Y' 
p-1 q-1 

in which formulae, Y, Y', m,n, p and q are as 
defined in claim 1 and each of Q and Q' indep- 
endently denotes alkylene, alkenylene or alk- 
ynylene with at most 7 carbon atoms, which 
are optionally substituted by 1 to 7 bromine 
atoms, the radicals Q and Q' being substituted 
by bromine and/or having a double or triple 
bond; 

and bromine or hydrogen bromide is added on 
at any double bonds or triple bonds which are 
present; or 

(B) an acid of the formula 

Y-(CH2 )-Q-(CH2 )-COOH 
m— 1 n— 1 

or its ester, anhydride or halide, and an acid of 
the formula 

Y* -(CHi >-Q' -iCVi^ >-COOH 
q-1 p-1 

or its ester, anhydride or halide are esterified 
or transesterified with an alcohol of fonnula 

HO-Xo , -OH 



100 



105 



110 



115 



120 



125 



130 



16 
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in which formulae Y, Y,rh,n,p and ^ are as 
defined in claim 1 and Q and Qr are as defined 
above and Xoi denotes aUcylene, alkenylene 
or alkynylene with 2 to 6 carbon atoms, which 
5 are optionally substituted by bromine or hy- 
droxyl, the radicals Q and Q being substituted 
by bromine and/or having a double or triple 
bond; and 

bromine or hydrogen bromide is added on at 
10 any double or triple bonds which are present 

inQ.Q'aridXoi. 
12. A process according to claim 1 1 for the 

manufacture of a bromine compound as 

claimed in claim 4, wherein an acid of the 
15 formula: 

H-iCHj V-Q , -(CHa )-COOH 



m — 1 



n —I 



20 or its anhydride or chloride, is esterified with a 
monoalcohol of the formula 



25 



H0-(CH2 MJ 1 '-(CHa )-H 
P -1 q''-l 



in which formulae m", n'\ p" and q" are as 
defined in claim 4 and each of Q, and Q/ 
independently denotes aikylene, alkenylene or 
alkynylene with 2 to 4 carbon atoms, which 

30 are optionally substituted by 2 to 4 bromine 
atoms, the radicals Qi and Qi' being substitu- 
ted by bromine and/or having a double or 
triple bond; and bromine or hydrogen bromide 
is added on to any double or triple bonds which 

35 are present. 

13. A process according to claim 1 1 or 12. 
wherein the esterification is carried out at 60 
to 1 50 C in the melt or in an optionally halo- 
genated. cycloaliphatic, heterocyclic or 

**0 aromatic hydrocarbon as inert solvent, and 
optionally in the presence of a strong acid as 
catalyst, and optionally in the presence of an 
optionaUy etherified hydroquinone as poly- 
merisation inhibitor. 

45 14, A process according to any one of claims 
11 to 13 wherein the addition reaction with 
bromine or hydrogen bromide is carried out at 

10 to 60 C in the melt or in an optionally 
halogenated. aliphatic, cycloaliphatic, hetero- 

50 cyclic or aromatic hydrocarbon or in an ali- 
phatic or cycloaliphatic ether as inert solvent, 
and optionally in the presence of a bromide' 
salt as catalyst. 

15. A process according to claim 11, sub- 
55 stantially as described in any one of Examples 

1 to 8 and 10. 

16. A process according to claim 11, sub- 
stantially as described in Example 9. 

17. A bromine compound according to any 
60 one of claims 1 to 9 whenever manufactured 

by a process as claimed in any one of claims 

11 to 15. 

18. A bromine compound according to claim 
10 whenever manufactured by a process as 

65 claimed in claim 16. 



19. A process for flameproofing an organic 
synthetic fibre material, v^erein a formulation, 
which is aqueous or in ^ form of an organic 
solution and which contains at least one 
bromine compound as claimed in any one of 70 
claims 1 to 10, 17 and 18 is applied to the 
material and the material is then dried. 

20. A process according to claim 19 wherein 
the formulation is aqueous and contains at least 
one dispersing agent or emulsifier. 75 

21 . A process according to claim 19 or 20, 
wherein the formulation is aqueous and 
contains at least one protective colloid. 

22. A process according to claim 20 or 21 , 
wherein the formulation is in the form of an 80 
aqueous dispersion or emulsion which contains, 

as the dispersing agent or emulsifier, an ethy- 
lene oxide adduct of an alkylphenol, fatty 
alcohol or fatty acid. 

23. A process according to claim 20, 21 or 85 
22, wherein the formulation is in the form of an 
aqueous dispersion which contains, as the pro- 
tective colloid, polyvinyl alcohol, hydroxymeth- 
ylcellulose or carboxyrnethylcellulose. 

24. A process according to claim 19, wherein 90 
the formulation is in the form of an organic 
solution in an aliphatic alcohol, ketone or ester 
with at most 4 carbon atoms, in an aromatic or 
cycloaliphatic hydrocarbon or in a chlorinated, 
aliphatic hydrocarbon with 1 to 7 carbon atom's 95 
or in a mixture thereof. 

25. A process according to claim 19, wherein 
the formulation is in the form of an organic 
solution in dimethylformamide. 

26. A process according to any one of claims 100 
19 to 25, wherein the formulation is applied to 

the material by the padding process. 

27. A process according to any one of claims 
19 to 25, wherein the formulation is applied to 

the material by the exhaustion process. 105 

28. A process according to any one of claims 
19 to 26. wherein the dried material is subjec- 
ted to a heat treatment. 

29. A process according to claim 28 wherein 

the heat treatment is carried out at 120** to 110 
220 C. 

30. A process according to claim 29 Njfherein 
the heat treatment is carried out at 150 to 
220*^0. 

3 1 . A process according to claim 1 9, wherein 115 
the bromine compound is as claimed in any one 

of claims 1 to 9 and 17. 

32. A process according to claim 31 substant- 
ially as described in any one of Examples 1 1 to 

A 120 

33. A process according to claim 19 substan- 
tially as described in Example 16, 17 or 18. 

34. An organic synthetic fibre material when- 
ever provided a' flarnepfooT finish by a 
process as claimed in any one of claims 19 to 125 

35. A material according to claim 34 which 
comprises polyester, polyamide and/or poly- 
acrylonitrile. 

36. A material according to claim 34 or 35 130 



17 



whenever provided with a flameproof finish by 
a process as claimed in claim 31 or 

37. A flameproofing agent which c^^^^^ 
least one bromine compound f <^laimed in 
5 one of claims 1 to 10. 17 and 18 and wateror 
a^Ut one solvent and, optionaUy, when ^t^^^ 

is Snt. at least one dispersing agent or emul- 
sifier and/or a protective coEoid.- 



38. A flameproofing agent according to claim 
37. wherein the bromine compound is as 
claimed in any one of claims 1 to 9 and 17. ^ 

J. A. KEMP & CO., 
Chartered Patent Agents. 
14, South Square. 
Gray*s Inn. London WCIR 5EU. 
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